Calpain inhibition is sufficient to suppress aggregation of polyglutamine-expanded ataxin-3.
The formation of intraneuronal inclusions is a common feature of neurodegenerative polyglutamine disorders, including Spinocerebellar ataxia type 3. The mechanism that triggers inclusion formation in these typically late onset diseases has remained elusive. However, there is increasing evidence that proteolytic fragments containing the expanded polyglutamine segment are critically required to initiate the aggregation process. We analyzed ataxin-3 proteolysis in neuroblastoma cells and in vitro and show that calcium-dependent calpain proteases generate aggregation-competent ataxin-3 fragments. Co-expression of the highly specific cellular calpain inhibitor calpastatin abrogated fragmentation and the formation of inclusions in cells expressing pathological ataxin-3. These findings suggest a critical role of calpains in the pathogenesis of Spinocerebellar ataxia type 3.